Tracings from the same patient as gave fig. 1 after 5i dr. of tincture of digitalis had been taken in three days. The pulse is seen to be much slower and more regular, the rate being only 66 per minute.
show the best response to treatment by this group of drugs, and also what is the most satisfactory method of administration. It has been found possible to obtain consistently good effects in certain types of cases, while in others little or no action on the heart could be demonstrated; and there can be little doubt that careful work and exact observation will allow of a definite and satisfactory prognosis being given in any given case. I do not wish to go fully into the results produced in the different types of case, but would merely state that our results confirm the old observation that cases with a rheumatic history react best to these drugs, and that their special use is to be found in cases of rheumatic heart disease, in which the auricle is fibrillating. In these cases the action is prompt and very striking, the rapid, wildly irregular pulse is quickly steadied and becomes slower and more regular, though in only a minority of cases is complete regularity produced, and that condition can only be muaintained by keeping the patient under the action of the drug.
If the rheumatic heart fails, while pursuing its normal rhythm, with efficient contraction of the auricle, and the picture of dyspncea, dropsy, &c., is produced, the reserve power may frequently be restored by rest, without drugs; but if the failure is due to the onset of auricular fibrillation, or occurs while the auricle is in a state of fibrillation, the use of digitalis or its allies is imperatively necessary, and unless these drugs are resolutely pushed until the pulse slows, the patient will gradually drift to his death.
Rest.-All our cases were given a preliminary course of rest, so that the drug should not get the credit for results due to other causes. The only exceptions were cases where the symptoms were so urgent as to call for immediate relief.
DOSAGE OF DIGITALIS.
In many cases in which good effects have been expected from the use of digitalis such have not followed, and this has caused much distrust as to the reliability of the drug; but the true explanation will often be fotund in the fact that the dose has been insufficient for the purpose. In ordinary cases, Where the symptoms have been pronounced, though not extremely urgent, it has been our practice to give "Tlxv of the tincture four times a day, and to continue the administration until the "physiological " effects are produced. If the condition of the patient is urgent, rlxv are given every four hours, or ' dr. three times a day, which is the largest dose we have yet found necessary, though there is every reason to believe that in great urgency larger doses could be quite safely given, and that a more rapid effect would be produced.
In considering the quantity of digitalis which must be given to produce " physiological" effects, two factors are important (1) The amount given per day.
(2) The time during which the administration is continued.
-These are usually in inverse ratio to one another-i.e., large doses produce the full effects rapidly, while smaller ones produce the same effect, but require a longer period to do so. However, it must be remembered that, if the dose is too small, no effect will be produced, though the case is one quite suitable for the use of the drug, and would respond to full doses; therefore it seems much more satisfactory to givc full doses at first, till the patient is completely under the influence of the drug, and then diminish the dose till an amount is found which will keep up the best condition.
In all cases careful records have been kept of the amount necessary to produce the first "physiological" symptoms, and then of the total amount of the drug taken. In a series of twentv-seven administrations, an average of 4-dr. of the tincture of digitalis was necessary to produce the first physiological effect, the minimum being 2 dr. and the maximum 12 dr. In these cases the average amount given before full effects were produced was 51 dr., the smallest amount being 3jdr. and the largest 12 dr. In this last case the patient felt very well till he had taken 12 dr., then he began to complain of headache and nausea, and the drug was stopped.
The first symptoms complained of were as follows: Twelve cases complained of headache, eleven cases complained of nausea, eight cases suffered from vomiting, four cases complained of giddiness, three cases complained of loss of appetite, two cases complained of feeling the heart thumping unpleasantly. In two cases multiple ventricular extra-systoles were noted in the pulse tracing before any complaint was made by the patient, and these gave rise to no inconvenience, though the drug was continued. This latter condition-viz., extra-systoles-seems to account for some of the cases which have been recorded of so-called digitalis poisoning, the irregularity being regarded of serious import, though in both cases under notice the patient was extremely well during this period.
If the drug be continued after " physiological " symptoms are observed, the final results produced are similar to the first effects, but of increased severity.
Strophanthus.-In the case of strophanthus the question of dosage is more uncertain. The amount necessary to produce symptoms varied between wide limits, the smallest amount being 3 dr. and the largest 29j dr., and while in one case the full effect was obtained with 3i dr., in another it required 40L dr., administered over a period of twenty-nine days. The commonest symptom produced by this drug was diarrhoea, occurring in more than half the cases, and usually accompanied by headache, while nausea or vomiting was produced in half the cases. In one case no subjective symptoms were complained of, though frequent extrasystoles were produced. This sample of strophanthus, tested pharmacologically by Professor Cushny, was proved to be twenty times as strong as the preparation of digitalis which we used.
Squill.-Tincture of squill in nixv doses four times a day produced no symptoms in most cases even in amounts up to 21 dr. in twenty-one days; but in one case of mitral stenosis with normal rhythm heart-block, after exercise, came on after 13 dr., and, after 20 dr. had been taken, headache was complained of and the heart-block was more marked, so the drug was stopped. However, this dose of squill proved sufficient in several cases to maintain the slowing and good effects produced by digitalis. The squill used was one and a half times as strong pharmacologically as the digitalis.
In cases with normal rhythm the slow pulse produced by digitalis is in most cases somewhat irregular, the whole heart taking part in the irregularity (see fig. 3 ). The sinus rhythm is alternately slowed and quickened, apparently by vagus action, and this phasic irregularity is often so marked as to be easily recognized by palpation or auscultation, and, unless care be taken, may be mistaken for heart-block and considered as a contra-indication to digitalis. A jugular tracing, however, immediately clears up any doubt as to the nature of the irregularity (see figs. 4 and 5).
Although a failure of reserve force, so marked as to give rise to marked dyspncea and dropsy, is usually taken as the indication for digitalis, very satisfactory results may often be got by a full course of the drug in cases where the symptoms are less urgent, consisting only of dyspnoea on exertion or inability to lie down comfortably at night.
Cases of failure of reserve force, due to cardiac degeneration from other causes, so-called cardio-sclerosis, showed very little reaction to digitalis as compared with the rheumatic cases. In several no slowing whatever was produced, although the drug was pushed to the production of vomiting, though occasionally the patients seemed somewhat improved as a result, dyspnoea and cardiac pain being lessened and the reserve force somewhat increased. Auricular fibrillation in such cases often gives rise to very few symptoms of any kind, and digitalis appears to have little action in slowing the heart.
Several cases have been treated as out-patients on doses of inxv of tincture of digitalis three times a day, with most satisfactory results, and no danger is to be apprehended from its use in this way. The physiological subjective symptoms are marked and unpleasant, and the patient always stops the drug himself-if it is not stopped by the physician-before any danger point is reached. Difficulties in the use of the digitalis arise in practically only two classes of case, and from widely different causes:
(1) In cases in which symptoms similar to those produced by the drug-i.e., vomiting or persistent headache-are already present. Shows the condition in the same patient after 20 dr. of tincture of squill. The radial tracing is very similar in appearance to that shown in Fig. 4 , but in the jugular it wvill he seen that the auricular rate is faster and only alternate impulses reach the ventricle. D 23
When a patient with acute failure is already suffering from frequent vomiting, it seems advisable that a drug such as digitalis, which is nauseous to taste and which usually sets up vomiting as an early symptom, should be used. However, in one case we have been able, by carefully pushing it, to give sufficient for definite heart effects to be manifested, without apparently increasing the vomiting at all. Still, it seems probable that in these cases the intravenous injection of some such preparation as strophanthin would give better results. In another case, that of a man who has for some years suffered from persistent headache, this seems to be increased by the use of all this group of drugs, and we have been unable to find a combination which will keep his heart action satisfactory and yet not cause severe headache. His condition is one of auricular fibrillation with mitral stenosis of rheumatic origin, and if digitalis or its allies be withheld, the heart rapidly reaches a rate of 130-160 beats per minute, and his condition becomes very grave. With about a drachm of tincture of strophanthus a day he can get about in perfect comfort, except for severe intractable headache.
(2) The other condition requiring care in the use of this group is one of damage to the a-v bundle, shown by increases of the a-c (P-R) interval or by partial heart-block. In these cases heart-block may be produced or aggravated by digitalis, so that care is necessary in its administration; but if a careful watch is kept on the patient, the drug may be used even in such cases with much benefit.
No rise of blood pressure has occurred in any of our cases (with one exception to be mentioned below) as a result of the use of digitalis; in fact, in several cases the systolic pressure has fallen definitely under its use, and there seems to be no real justification for the statement that medicinal doses cause a rise of blood-pressure in man.
In two cases in which fatal heart failure set in while the patient was resting in bed (no cardiac drug of any kind having been used), the blood pressure rose 20 mm. of mercury above its normal level, and remained raised till death. In one the normal systolic pressure for four weeks was 120-5, and one hour before death it had risen to 140.
As in several cases the blood pressure has fallen when the symptoms were relieved by digitalis, it seems probable that the rather high readings so frequently obtained in cases of heart failure are the result of some embarrassment, and not an index of a pre-existing arterial contraction; and if this is the case the high blood pressure is rather a call for than a contra-indication to digitalis. It is difficult to obtain clear data on this point, as so many .cases of severe heart failure show auricular fibrillation, or the widely irregular pulse prevents accurate records of blood-pressure being taken.
The one case mentioned above in which blood-pressure rose was that of a man who was admitted to the hospital suffering from general dropsy, orthopnoea, and very marked cyanosis. He had an enormous heart with systolic and diastolic aortic murmurs, and a systolic murmur at the mnitral orifice, and the veins of the neck were full and pulsating. The pulse was regular, but the jugular tracing showed only the merest trace of an auricular wave, suggesting that the auricle was so distended as to be practically paralysed. He had been vomiting a great deal for some days. Digitalis was carefully pushed, and after five days the vomiting, which had ceased, recurred, and the drug was stopped when he had taken 5' dr. He then was able to lie down, the dropsy was almost gone, urine had increased from 20 oz. a day to 130 oz., and the pulsation in the veins of the neck had disappeared. He was still very cyanosed, however, and the blood pressure, which had been 174 mm., was now 198 mm. The pulse had not slowed at all. Early the next morning he died quite suddenly. Here it is at feast arguable that the rise in blood pressure was due to some pathological stimulus affecting the vasomotor mechanism, as the heart showed no slowing or other digitalis effects (digitalis was commenced as soon as he entered the hospital, so the possible effects as yet cannot be excluded), and the rise is similar to those shown by progressively failing hearts. Also, no data are available as to what the patient's normal pressure was.
Another use for digitalis, which is as yet only a suggestion, based on the empirical fact that the drugs of this group are the only ones known to have any demonstrable effect on the heart clinically, is in cases of persistent tachycardia due to stimuli from some abnormal point on the ventricular wall. In one such case tachycardia had persisted for four and a half months, the pulse-rate being 150 as against the previous normal of about 55 to 75. The patient was a man, aged about 74, previously quite healthy, who presented no definite abnormal cardiac signs. The sounds were clear but rather weak, the vessel walls thickened, and the chest emphysematous. Tincture of digitalis was given in iuxx doses three times a day, and, after he had taken 7 dr., the condition of the pulse changed markedly, being slowed to 88 beats per minute and continuously irregular. The interpretation of the jugularpulse tracing is not simple, but the condition appears to have been one of auricular fibrillation. The same night he felt very ill and the following day complained of nausea, so the digitalis was stopped after he at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from had had 8 dr. The pulse had meanwhile reverted to the rapid type, even though he was still taking digitalis, but two days later it was regular, 75 beats per minute, and the jugular tracing showed a definite " a" wave. The rhythm, however, was interrupted by fast paroxysms, and though digitalis, in doses of 2 dr. per day, was recommenced, the normal rhythm was soon entirely replaced by the tachycardia. This rapid rate continued for some weeks without change, the condition being precisely similar to that which obtained before treatment was begun, and then digitalis was recommenced in the form of Nativelle's From the same patient as gave fig. 6 , after he had taken 8 dr. of tincture of digitalis. The pulse-rate is now 72, and the jugular pulse is of the normal type. granules, one three times a day. After he had taken thirty-three granules he complained of nausea and loss of appetite, and stopped the drug. The next day the pulse was found to be 75, of normal type, and regular except for "nodal" extra systoles, single and in short paroxysms. Two days later the auricles were found to be fibrillating and the patient felt very ill; but then the auricles took up their normal beat again, and the pulse becamie normiial and regular in type. This regularity continued, save for an occasional extra systole, and the patient felt in every way much better and stronger, and was able to go to the country for a change. He has remained well ever since (three and a half months), the pulse-rate is 75 per minute, the beat a normal type, regular except for an occasional extra systole. He is able to go about in perfect comfort, and walks about three miles, half of it up hill, every afternoon, without the least distress. This patient showed a symptom which, though not common, is occasionally met with when digitalis is pushed-viz., a state of pronounced mental confusion with delusions and loss of memory, which lasted about four days and then entirely disappeared. The confused state appeared just after the first signs of nausea.
To sum up: In our experience, if it is decided that digitalis should be tried in a given case, the most satisfactory way to give it is in full doses, pushed till definite physiological effects are produced. Then the drug is stopped entirely for a day or two, till the physiological effects, except the heart-slowing, have passed off, and then it is resumed in smaller doses until an amount is found which keeps the patient in the best condition. To arrive at this dose it is better that the patient should be up and about, so that he can carefully test his own powers of response to effort, and if he is an intelligent man he may usually be left to find out for himself how much of the drug he must take to keep well. In one case of auricular fibrillation, who had been in hospitals at short intervals for some years and was quite unable to work, an almost regular pulse of 40 was produced by digitalis, and the patient is now doing regular work in perfect comfort on a dose of about 1 dr. of tincture of digitalis per week. On his discharge from hospital he took i dr. per day for a month, then reduced the dose to Mxv per day. He found this amount not always necessary, so he stopped it, and takes now about 1 dr. per week, usually in one dose, the signal for a dose being a feeling /5 sec.
FIG. 10.
From the same patient as gave figs. 6 and 7. Shows the condition four months after discharge from hospital. He had been taking about 1 dr. of tincture of digitalis per week, and had taken i dr. the day before this tracing was obtained. Rate of pulse, 54. of undue rapidity of heart action, or any feeling of breathlessness on exertion. He works about twelve hours a day, pulling a heavy barrelorgan along country roads, and shows no symptomn whatever of heart weakness.
DISCUSSION.
Dr. HARRINGTON SAINSBURY desired to mention one point about the use of digitalis-namely, the difficulty clinicians found, in an acute case, in waiting for the effect. The older experience with the then customary doses was that three or four days were required in order to develop the action of the drug. Recently there had been produced a digitalis derivative called digalen. It was an excellent preparation, which acted more rapidly when given orally, and still more so when used hypodermically; the latter use would bring out the effect within twenty-four hours. Another recommendation of digalen was that it did not cause so much disturbance of the alimentary tract. Passing from this, Dr. Sainsbury drew attention to a point raised in the paper-viz., the question of heart failure and rise of blood-pressure. Blood-pressure could only be maintained by active contraction of the heart; accordingly if the heart maintained its driving power, as shown by the raised blood-pressure, and yet the circulation failed, it would become necessary to coin a new word instead of "heart failure." He could not understand the co-existence of a rising blood-pressure with a failing ventricle.
Dr. E. I. SPRIGGS said that the Section would be grateful to Dr. Turnbull for his paper. It was difficult to separate the effect of drugs on the heart from the effect of rest, and in some cases a week of rest before the drugs were given might not be long enough. In some observations at the Victoria Hospital on the effects of digitalis, strophanthus, and squill in heart disease of children, he had often found that a week's rest was not enough, for after a week had passed the heart would begin to improve without any drug. Therefore he kept the patient in bed until the condition of the heart, in regard to regularity and rest, was stationary for several days, and then the drug was given. As a result, failure of compensation at the end of that time was comparatively rare. The recuperative power of the child's heart was so great that he had had but few cases which resisted rest and the use of one of those drugs. In such squill was given for a week, then discontinued until the pulse remained at a constant rate for at least five days. If the compensation was not recovered strophanthus was given for a week, and later on digitalis for a week. In others the order of the drugs was reversed. The conclusion arrived at so far was that digitalis was more effective in slowing the heart and arresting its irregularity than strophanthus or squill. The drugs were those prepared by the Society of Apothecaries and physiologically standardized. With regard to giving digitalis to out-patients, if the patient was intelligent one could leave it to him, and nothing was more striking than the tenacity with which they would sometimes carry out the instructions of their doctor, notwithstanding possible discomforts. It was not always safe to leave it to women, and certainly not in the case of children. Vomiting could occasionally be prevented by giving 20 gr. of bismuth oxychloride, shaken up in water, at the same time as the medicine. Vomiting might also follow the injection of crystallized digitalin under the skin. In one case, a girl aged 8, weighing 43 lb., the injection of 244 gr. (or 4 mg.) twice a day was followed on three occasions by vomiting, which came on in two, seven, and nine days respectively, ceasing each time on the omission of the drug. Dr. J. GRAY DUNCANSON said he first wished to speak of dosage. He did not refer to that gentleman who took his drachm of tincture of digitalis once a weekhe would probably be just as well without it-but to those severe cases in which digitalis was of proved value. He agreed that 1 dr. in twenty-four hours was a fair dose, but he recommended its administration at shorter intervals, say, every two or three hours; so long as the tincture of digitalis was obtained from a firm of repute, which should always be a rule, he did not mind whether it was physiologically standardized or not. Dr. Martin, of Newcastle, had written an admirable paper drawing attention to the danger of placing too much reliance on physiological standardization where frogs were used, as he found they differed in their susceptibility to the drug at various seasons of the year. The second point was as to whether digitalis raised the blood-pressure. He thought it did. Dr. Turnbull said it was difficult in hospital to know what a patient's bloodpressure was; but that was not so in private practice, where the medical man had a long personal acquaintance with his patients. A case came under his observation some years ago. A man, whom he knew personally, though he was not his patient, had been under the treatment of a heart specialist in London unknown to his own doctor. According to the prescription ordered he was taking 1 dr. of tincture of digitalis in twenty-four hours, and this had gone on for months. Dr. Duncanson took his blood-pressure, which was over 200mm., advised him to give up the digitalis, go to bed, and send for his doctor. He was dead in a fortnight.
Professor WILD wished to refer to the question of dosage. The dose of the tincture of digitalis used to be IlLxv to Ilxxx. When the last Pharmacopceia was issued the dose of poisonous tinctures was reduced to Mxv, and many people thought that was too low, when no provision was made for increasing the strength. When one worked out experimentally the relative strengths of the preparations of digitalis, it was found that llxv to nlxxx corresponded better to the ordinary dose of the infusion. It was a point to consider whether, in the next edition of the Pharmacopeia, the original dosage should not be restored.
Dr. CAMERON said vomiting had been referred to in a somewhat airy way by Dr. Turnbull, who called it a physiological effect. He (Dr. Cameron) had been accustomed to see ill-effects from vomiting after the use of digitalis. Many patients began to vomit when they were put upon much smaller doses of digitalis than those which had been referred to-patients who had not previously vomited. Once it was set up in a severe case of cardiac failure it was difficult to check. The physical effort of vomiting caused a severe strain on the heart. He had watched patients with severe heart failure, in whom the end immediately followed vomiting, and others who died after passing, or being about to pass, a constipation motion. Another point was that Dr. Turnbull omitted to give the ages of the patients he had spoken about. He agreed with Dr. Spriggs that it was rare to see cardiac failure prolonged in a child. Children came to Guy's Hospital with recurrence of heart trouble after rheumatism; but they were usually admitted with a little pyrexia and with other signs of slight rheumatism, and their cardiac trouble was shortlived. Moreover, it was difficult to compare cases with good muscle-uncomplicated *severe cases-with those in which there was such muscular degeneration as was demonstrable upon death. The PRESIDENT (Professor Cushny) said he also objected to vomiting being spoken of as a physiological effect of digitalis. The father of digitalis always began his treatment by producing vomiting, and, judging by his records, probably few people had been more successful than he was. In the one or two cases that died, that authority did not regard it as failure of the digitalis so much as failure on the part of the patieit to vomit adequately. With regard to standardization, one or two of the speakers seemed to consider that it was a set-back for physiological standardization that the drugs acted in a different fashion on man. But that had been recognized for years. Everyone knew that the frog responded twenty times as strongly to a good tincture of strophanthus as to a good tincture of digitalis, and there was no question that this relation expressed the actual strengths of the two tinctures. When given by the mouth in man, however, a large proportion of the strophanthin was not absorbed in an active form, so that at first sight there seemed to be a discrepancy in the results. As a matter of fact, tincture of strophanthus was, of course, standardized against strophanthus, and tincture of digitalis against digitalis, so that was no real difficulty in regard to them.
Dr. TURNBULL, in reply, apologized for speaking of vomiting as physiological. It was no doubt not quite accurate, but the difficulty was to find a better word to express the results obtained from full doses. Tincture of digitalis was used because it was the preparation most commonly used for heart trouble by the general practitioner. With regard to the rise of blood-pressure at the end of heart-failure, he did not think it was very extraordinary that it did rise, because until the man was dead there was enough cardiac power to keep the blood circulating, and there was no reason why it should not be kept circulating at a pressure of 140. In the case he mentioned be took the bloodpressure an hour before the patient died, and it was 140, his normal being 120. He could offer no explanation, and merely recorded the fact. With regard to Dr. Spriggs's criticism as to rest, his paper had been much too short to enable him to bring out all that he desired to say. Using Dr. Mackenzie's division of the work of which the heart was capable-as, first, the force needed to keep the heart going with the patient lying in bed, the " rest force"; and, secondly, the " work force," viz., that needed to enable the patient to walk about and do his ordinary work very few of the cases had lost that " rest force." They had not the ordinary symptoms of failure of compensation-marked dyspnaea and dropsy. In some of those who had dropsy it cleared up in a week. But
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at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from one did not simply aim at keeping the patient comfortably in his bed; he was allowed to go upstairs, if he could, and lead the ordinary hospital convalescent's life. Each drug was tried until marked symptoms were obtained; then it was stopped. If his condition was not entirely relieved another drug was tried. Sometimes the three could be tried. He had not seen any cases where the patient remained dropsical after digitalis and strophanthus. Nearly all the patients were adults, but their ages varied, and he thought it would make too long a list of figures if he gave particulars of all the cases. Most were 20 to 30 years of age, and the cases with cardio-sclerosis were between 40 and 50. There were forty or fifty cases in the series, and only one in which the blood-pressure had been raised. In auricular fibrillation, where the pulse was continuously and completely irregular, it was difficult to know what was the right pressure. The results in these cases must be inaccurate, and so they had been neglected. All in which he had spoken of the blood-pressure had been cases of normal inflammation, in which the blood-pressure could be easily taken, and there could be no doubt about the comparative accuracy of the observation. In answer to one criticism-that of Dr. Duncansonthe fact that his patient had been taking digitalis did not prove that digitalis was the cause of his blood-pressure; at all events, in the absence of any previous record of blood-pressure. He did not think there was any evidence that that patient died of digitalis poisoning, or of the high blood-pressure. With regard to the ill-effects of vomiting in those cases, one always heard it was difficult to stop, but in none of his cases was there that difficulty. It always stopped without treatment in twenty-four to thirty-six hours. Vomiting was a safeguard against the patient taking too much, and in most of his cases the patient stopped it of his own accord. Within thirty-six hours of stopping the drug the vomiting ceased. He was aware of the inadequacies of the paper, for which he apologized, and thanked the Section for its reception.
